The article deals with the issue of the length of procedure in public procurement. Our analysis focuses on construction contracts in 2010-2015. We apply hierarchical linear regressions to these data to identify factors that affect the length of procedure. According to our results, the duration of a public contract does not affect the standard contract price. The nature of the contracting authority, the expected value, the openness of the procurement procedure, and the method of evaluation have a statistically significant impact on the length of the contract. As for other factors regarding the length of awarding time, the use of the subcontractor, the division of a contract into parts, and a review by the Office for the Protection of Competition due extend the time required. By contrast, contracting time can be reduced by the use of outsourcing. In the end of the article, we have put forward recommendations for economic policy and further research. ); Milan Půček, Vysoká škola regionálního rozvoje a Bankovní institut -AMBIS, a.s., Prague, Czech Republic (milan.pucek@ambis.cz).
Introduction
The public procurement process highlights the trade-off between avoiding corruption and giving officials the flexibility to make decisions in the light of their own knowledge (Rose-Ackerman, 1999; Lennerfors, 2007) . The procurement process is exposed to volatility and ambiguity (Carson et al., 2006) . "Volatility refers to the rate and unpredicted ability of change in an environment over time, which create uncertainty about future conditions. Since it is difficult to anticipate all possible future contingencies ex ante, ex post adjustments usually become necessary in volatile environments" (Carson et al., 2006) . "Ambiguity is less about an uncertain future as about uncertainty about present and past experience. Ambiguity consists of several aspects, including: (1) lack of clear information, (2) uncertainty about the importance of environmental variables, (3) uncertainty of cause-effect relationships between variables, and (4) uncertainty about available courses of action and their potential effects" (Carson et al., 2006) . This is a situation that creates a hotbed of opportunism and self-interest which manifests itself in a wide range of specific behaviours, including bargaining, shirking, failing to fulfil obligations, and withholding valuable information (Williamson, 1985) .
In the public process, the contracting authority faces the problem of meeting the aforementioned contradictory objectives that is to comply with strict public procurement rules, and at the same time, fulfil its needs as quickly as possible with the smallest transaction costs. Our article deals with the analysis of factors related to the length of procedure in public procurements. As a first step in this analysis, we present a model that examines the relationship between the length of public procurement and standardized pricing. Via this model, we try to refute or to confirm the assumption that longer awarding time influences the standard price. Simply put, that longer procurement time means better conditions for the state.
Then we focus on analysing the factors that relate the length of procedure in public procurements. We define the median time for the awarding of a public procurement by the central authority as a reference period. While setting up this reference framework, we draw on current literature (OECD, 2011; Březovník et al., 2015) where, there is a consensus that authorities should be faster due to the experience and qualifications of the workers. We can also assume that public procurement by central authorities has the burden of being more complex.
Our research responds to current political social discourse, where the complexity of public procurement legislation (Otidea, 2016) and the resulting transaction costs are very often criticized by the contracting authorities. Thus, the length of procedure in public procurements logically increases these transaction costs. Another reason is the discussion regarding the qualification of the workers, especially on the part of smaller contracting authorities, as well as the discussion on the possible centralization of public procurement or the creation of centralized interfaces.
Theoretical Framework
The problem of the length of procedure in public contracts has not yet been fully dealt with in the literature. A large part of the literature focuses on time delays in the area of PPP projects, which differ from public procurement by their greater complexity (i.e. De Schepper, Haezendonck, and Dooms, 2015; Sanchez Solino and Gago des Santos, 2017; Erdis, 2013; Dosi and Moretto, 2015) .
From our point of view, we consider a key article to be Guccio, Pignararo, and Rizzo (2014) in the article "Do Local Governments Do It Better?" which is an analysis of time performance in the execution of public works looking specifically at the stage of implementation regarding public works, where they compare the efficiency of various types of public authorities in terms of the theory of decentralization. They use, as the main explanatory variable, an institutional category of public procurer and, as the control variables, they use the estimated value of the public contract, weighted public works composition index, the expected duration of the contract, the type of the public contract, the use of the subcontractor, the completion of the project by the given firm, the existence of a legal dispute, the relationship between the firm and the contracting authority, the source of financing, and social variables. (Baldi, Bottasso, and Conti, 2016) focus on the analysis of the form of the tender, the resulting prices, and time delays. As the research subject, they considered public contracts of selected Italian municipalities. As explanatory variables, they use the complexity of the public contract, the evaluation criterion used, the estimated value of the public contract, the educational and political characteristics of the municipality´s management, the location and size of the municipality, any discount achieved, time delays, the level of trust, and the level of corruption. From a policy perspective, the authors cannot make recommendations without considering important contract characteristics.
Test Hypotheses
First, we need to test the validity of the assumptions for our theory. We then formulate the following hypothesis, which we verify separately from the other hypotheses formulated.
H1:
The length of the tender process does not have a statistically significant effect on the standard price.
Based on the literature search in Section 2, we test whether the selected characteristics of public contracts influence the length of procedure in public contracts. Table 1 presents the established hypotheses, including their previous reflections in the literature. 
H2:
The contracting authority has no effect on the length of procedure in public procurement. Brezovnik et al., 2015; Plaček et al., 2017; Plaček et al., 2016; OECD, 2000 OECD, , 2007 Dametri et al., 2012 H3: The estimated value of a public contract does not affect the length of procedure in public procurement. Stloukalová, Jurčík, 2015; Fazekas, 2016; Pertold and Palguta, 2017; Coviello, Mariniello, 2014 H4: The openness of the procurement procedure does not affect the length of procedure in public procurement. Pertold and Palguta, 2017; Borowiec, 2017; Loader, 2010; Moe et al., 2017; Tkachenko et al., 2017 H5: The evaluation process method does not affect the length of procedure in public procurement. Decarolis and Palumbo, 2015; Schmidt et al., 2016; Ahsan, Rahman, 2017; Nikou et al., 2017; Lundberg, Bergman, 2017 Source: Authors
Data and Utilized Methods
To test the first hypothesis, the classic OLS model of liner regression was used. The results of this model are given in Appendix. Hypotheses 2-5 are tested by hierarchical regression:
Step One the characteristics of the tender (size, contracting authority, etc.), Step Two things that contracting authority may change (just the price as a criterion or not, outsourcing etc.). For the analysis of the problem, we used data on public contracts for public works awarded in the Czech Republic in the years 2010-2015, which are available in the Bulletin of public procurement. Data on 8,340 public works contracts or parts awarded (after removing missing entries) were used for this investigation. This is regarding the public contracts that were awarded in the period. Additionally, data was used from the business register as well as other public databases of the Czech Statistical Office and details of administrative proceedings in procurement matters with the Office for the Protection of Competition (Competition Office), which are available in reports of decisions of the Competition Office. The influence of relevant factors was studied using an econometric model (least squares method -OLS).
Variables used
As a response variable in the model, the length of the award procedure has been used. This value indicates the number of days from the announcement of the award procedure (typically by sending appropriate notification to the Bulletin of Public Procurement) until the conclusion of actual contract for the public contract. The benchmark value for us is the median value of the time when awarded by the central administration, which was 112 days. The average length for an award procedure in the monitored data is 118.3 days. The distribution of this magnitude is shown in the following histogram.
Figure 1 | Histogram of the Length of the Award Procedure
Note: Given that the date of conclusion of the contract is usually manually filled into a form, there may be a (negligible) fraction of errors in the system -such as shorter awarding lengths
Source: Authors
Other factors in the context of an econometric model, are the explanatory variables, which explain (if their influence is statistically significant) the behaviour listed in the res-ponse variable.
First, it deals with the type of contracting authority. The Public Procurement Act distinguishes public subsidized, and sector contracting entities and the Bulletin of public procurement contains different forms for sector contracting entities, but the distribution of public and subsidized contracting authorities is not apparent. In this paper, therefore, the analysed data are from forms designed primarily for public and subsidized authorities. However, there is no assumed division according to the Bulletin, since this separation does not seem very useful and contains significant amounts of incorrectly classified records. Due to the less informative value and improperly divided categories, this data was tracked and categorized in the legal form from the Business Register of the Czech 10  35  52  69  86  103  120  137  154  171  188  205  222  239  256  273  291  309  332  352  371  393  417  448  494  559 670 787
Frequency
The length of the award procedure Statistical Office (CSO) based on personal identification number (ICO) of the contracting authorities. Based on this, the contracting authorities were categorized into the following groups (see Table 3 ). The average length of an award procedure is shown in the following chart. Figure 2 shows in boxplots the length of a procurement procedure among different types of contracting authorities. It is obvious that the quicker proceedings take place in the case of municipalities (with slightly different values for large and small municipalities), with slower procedures lay with the central authorities, and the slowest in the case of the regions. These values, however, include the effects of other factors such as the value of the contract, and whether there was an investigation conducted by the Competition Office; the separation of these factors will be carried out further in an econometric model. The average length of a procurement procedure for the selected types of contracting authorities (includes the effects of other variables that will be separated in the context of an econometric model).
Another variable is the type of award procedure, i.e. the specific procedure laid down by law (see Table 4 ). Restricted procedure 1,293
Negotiated procedure without publication 51
Negotiated procedure with publication 10
Simplified below-threshold procedure 27
Source: authors
The Table 4 lists the types of procurement procedure in the framework of the analysed data. It is evident the open and restricted procedures are the most common, but there is not much available data as with other types (e.g. announcing of the tender procedure).
The size of the public contract shows the estimated value of the public contract. This aspect is, along with the administration demands, also included, as well as if it is an above the threshold public contract whose announcement or award is published in the Official Journal of the European Union. Public contracts can also be divided into parts into which individual suppliers can submit bids separately. This factor may complicate a public contract to a certain extent, thereby extending the period of its administration. A higher degree of complication with public contracts may also be related to a public contract being financed by subsidies from the European Union. Due to extra administration, the higher number of bids received may also be increased, all of which the contracting authority must assess.
Another possible explanatory variable, which can be expected to influence the award period, is the evaluation criterion for the selection of the best bid. As already mentioned, the Public Procurement Act allows bids to be evaluated either according to the bid price, or on the basis of several sub-criteria. In this case, this is the evaluation criterion called the economically advantageous tender. These two options of bid evaluations will be further presented econometric models captured through the appropriate dummy variables. In the monitored data, approximately 75% of public procurements were evaluated based on the lowest bid price.
Another possible influence on the explanatory variable could also factors related to the selected suppliers -whether to implement a public contract envisages the use of subcontractors, whether it is a local supplier (located in the same region as the contracting authority), or whether the supplier with whom the contracting authority has certain experience or a relationship (in the model, measured as the number of contracts that a particular supplier has realized within the period for the contracting authorities). The model is also used as an explanatory variable indicator indicating a certain level of development of the region (sponsor´s seat) -the number of businesses per 1,000 inhabitants in the district. Additionally, contact details are used to determine whether a public contract is managed by an external company (typically an advisory firm or a law firm).Finally, the length of the procurement procedure may also affect whether or the procurement is subject to review via administrative proceedings before the Office for Protection of Economic Competition (in order to simplify the model, administrative proceedings are not differentiated according to their initiation, or according to the result).
Results and Discussion
In Appendix, we present the results of hypothesis 1 testing. The model showed that the length of the tender did not have a statistically significant effect on the standard price (the awarded price divided by the expected value of the public contract). We therefore reject hypothesis H1. A statistically significant role is played, however, by the type of contracting authority, the openness of the award procedure, contract size, divisions into parts etc., which, thus, are in line with previous research (Ochrana and Pavel, 2013) .
We can therefore move on to test other hypotheses. Table 5 presents the results of our econometric model. In the hierarchical regression, first is the estimated model for characteristics of the contract and in the second model, parameters of the procedure (which the contracting authority can influence) are added.
The coefficient of determination reaches a value of 0.36, which means that the model describes the behaviour of 36% of the variance of the response variable. The estimated value of the model can be considered sufficiently strong. The model was also able to satisfy the prerequisites for its adequate usage. Due to the presence of heteroscedasticity residues, robust estimates of standard errors (variant HC1) were used. Among the explanatory variables, with regard to the values of "variance inflation factors" (max 3.6), there was no serious collinearity. In the case of residues of normality, although the conducted tests rejected the hypothesis of normality, however, this requirement may be regarded as fulfilled after the logarithmic transformation (with respect to the number of sightings and residue distribution histogram) (see Wooldridge, 2009, pp. 172-176) . When testing hypotheses, we draw from Model 2. Table 6 shows the results of hypothesis testing. If we look at H2 regarding the type of contracting authority per its degree of decentralization, the regions achieve, on average, an 18.8 day longer tender procedure. Larger municipalities (with 5,000 or more inhabitants) achieved a 14.1 day shorter length, and small municipalities managed a 18.6 day shorter length for the award procedure.
If we must answer the questions asked by the study by Guccio et al. (2014) that "do local governments do it better?", then the results of the investigation show that decentralized public contracting authorities (especially small municipalities) need a shorter period of time to conclude a contract than do less decentralized authorities (regions) and ministries, in relation to how this comparison was performed. This finding is in line with the decentralization theorem (Oates, 1978) and the concept of "local accountability". At the local level, the public contract is concluded in a shorter time than a public contract at a higher level of government (regions) and ministries. Thus, it can be assumed that the length of the procedure have a higher impact on the conclusion of a public contract at the central level of government than at the decentralized level, where there is a shorter time required to conclude a contract. The question is whether these differences suggest different phases of the efficiency of the administration of public procurement (award procedures) or can be attributed to the specifics of procurement at different levels of decentralization of public administration (excluding facts contained in the aforementioned explanatory variables). The model results show that the quickest contract conclusions, to the contrary, arise from evaluations based only on the tender price or when the victor is a local supplier. In the case of the bid price, the contract procedure is reduced by eight days. This finding is explained by lower administration costs when evaluating the bids, where the evaluation and decision-making are relatively simple compared with the multicriteria evaluation. The quicker times for local contractors can be explained by the idea of "local accountability" where local politicians are under greater scrutiny ("the microscope") from the public. It seems, therefore, that our theoretical assumption that accountability at the local level has a greater potential to influence the behaviour of local actors in public procurement, and that decentralization increases the accountability of politicians to their electorate turns out to be justified. It is in line with our assumption that municipal voters "pressure" municipal policy to ensure that purchased products are available as soon as possible. It should be noted that a faster conclusion of the contract may also affect other factors which may cause a "synergistic effect" in influencing the time required to conclude a contract.
For hypothesis H3 we can conclude that it is not surprising that the higher estimated value of procurement affects the time needed to conclude a contract. This factor should be subject to further investigation, as well. The actual impact of the estimated value of public contracts and the length of procedure in public procurement can be explained by the idea of the complexity and the related administrative costs. Public contracts with a higher estimated value have a high probability of having complex public contract evaluations which require a more complex approach and longer times to evaluate the individual bids. This can affect the length of procedure in public procurement. It is apparent that the process above-the-threshold procedure increases the length by an average of 33 days. This finding is not surprising. It is a demanding process to administer and is associated with longer deadlines e.g. for the submission of tenders. Above-the-threshold public contracts may be considered as orders of a higher complexity. The factor of accountability may also play a role when the contracting authority, who is dealing with growth of the estimated value, experiences increased responsibility for public contracting and therefore takes a more time considering all the problems involved with public procurement. The result is (albeit lackluster) an extension of the period which precedes the signing of the contract. The factor of subcontractors leads to an extension of the period by about 3 days. This extension is related to an increase in transaction costs and the complexity of public procurement. The factor of subcontractors is understood as one of several "indicators" of the complexity of public procurement.
Hypothesis 4 also brings interesting results. Among the individual types of procurement procedure, it is worth noting the higher durations involving restricted procedures (51 days) compared to open procedures. This may be due to the high number of phases in these type of procurement procedures and the fact that these procedures are often used for complex and complicated procurements. This finding is therefore in line with the concept of transaction costs and complexity.
The model results show, for H5 which is the case of the bid price, the contract procedure is reduced by eight days. This finding is explained by lower administration costs when evaluating the bids, where the evaluation and decision-making are relatively simple compared with the multi-criteria evaluation.
From the results of the hierarchical regression, it can be seen that both the character of the public contract and the award procedure, which the contracting authority itself can influence, affect the length of the procurement procedure. The effect is thus on both the institutional setting and the behaviour and strategies of the individual contracting authorities.
From the other results, it is interesting that the length of the procurement procedure can be prolonged by more than 93 days when there is a review of public contract with the Competition Office. This finding is also not surprising. Review processes have specific deadlines and durations. Therefore, public procurement reviews before the Competition Office leads to a prolongation of the procedure of a public procurement. It was also found that there was less influence of the length of procedure in public procurements by the model when a contract received part of its financing from EU subsidies, a higher number of bids, anticipated use of subcontractors in the implementation of the public contract. These are interesting findings for which there are several explanations. If we interpret the allocation of public contracts as a "decomposition of complexity", then the result may be the opposite effect that we observed in contracting for above-the-threshold procurement, where the time to conclude the contract increases with complexity. If the division into lots means "decomposition of complexity", then this effect may result in a smaller influence of delays in contracts divided into parts. That the financing of public subsidies from the EU extends the length of procedure in public procurement is fairly predictable. This method of financing public contracts is borne by the appropriate administrative processes (compared to unsubsidized government procurement) as "extra paperwork" that prolongs the time to conclude a contract. Subsidies from the EU extend contracts by about a week.
The finding that a higher number of bids has an impact on the time of concluding the contract can be explained by higher administrative expenses. A higher number of offers increases the administrative costs of the procurement process. The effect is not significant. Each offer extends the period for concluding the contract by about two days. This factor would be interesting for further research and further decomposition to determine the stage at which public procurement is influenced by the factor of "the number of bids". It may be, for example, that when evaluating the tenders, the contracting authority carries greater transaction costs to evaluate the bids with each additional offer. A larger number of bids also means more time for evaluation, and thus a longer time for the conclusion of the contract. The effect of having a larger number of bids on the length of procedure may also appear at the contracting stage, where each additional offering increases the likelihood of competing candidates and thus the likelihood of hearings at the Competition Office.
The expected result is that the use of outsourcing in the public procurement process accelerates the whole process, on average by 6 days.
Conclusion
The study aimed to explore the factors that relate the length of procedure in public procurement from the time of the announcement of the tender to the conclusion of the contract. In the article, we assume that the length of the procurement procedure does not affect the standard contract price, which corroborates the results of the Hypothesis 1 test. Subsequently, we focus in more detail on the factors having an effect on the length of procedure in public procurements. Our results confirm that the type of contracting authority is a statistically significant factor, that is, that municipalities enter their public contracts faster. This is explained by lower complexity and the factor of local accountability. Another statistically significant factor is the assumed value of the contract, due both to longer legal deadlines and to the greater difficulty of preparing large orders. Additionally, an important factor is the openness of the selection procedure where the restricted procedure significantly prolongs the awarding process, which may be due in particular to the higher likelihood of objections from the tenderers of the public contract. The length of procedure in public procurement is also affected by the evaluation of the bids according to the lowest price as this method accelerates the whole procedure.
The longer public procurement process has a negative impact on overall efficiency, as we have demonstrated in the assay test that the length of the procurement process does not reduce the resulting price. It is therefore a question of whether the current legislation brings the desired results. Inspiration for improvement can be found, for example, in the United Kingdom which has Strategic Public Procurement Planning, which means better planning of the entire procurement process, including defining public procurement objectives (Murray, 2007) . Another inspiring institute is the so-called lean procurement, i.e. the creation of partnership relations between the contracting authority and the supplier, which speeds up the entire procurement process and limits transaction costs (Loader, 2016) . In order for these approaches to be applicable in the Czech environment, it is necessary to fulfil the assumption of "maturity" of Czech institutions and their orientation towards achieving goals in the spirit of 3E.
This research opens up other questions that can confirm or refute our thesis as to whether we can associate the length of the public procurement process with terms such as diligence and quality. Additionally, as to whether the length of the process influences the conclusion of the amendments to contracts, the final duration of the project implementation and, ultimately, the quality of the project itself.
